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[#?rl*#©«Sia] 

v ?m&<Dmwmm* : ?Lir'Pte< h t> i o©,s:ik©a 

~ ©,6ttAltea^z£&4>£te$r^57t • m«»o/j:*» 
fc3W2^3F&a»fe©#5£©i£e©7fe • W8afcSr*t»L-C 

[»*«2] «rE3t • «*«B9ttiU''*AnW:, * 

[lt*S3] aufE^APfefi, *©?&l*fc:J:9#*t/ 

^J^fc31t#^l~4©^T*td»©2#c5E7;i- h--y^ 

[11*3(7] tWB^^^WSOJBlff**, 2. 0U± 

[W#JS8] ^77"^*, In,Gi.AI, 
Sb, As, Ge, Si. P. N, :fc £tf 0©l^-f 

JS 1 ~ 8 ©V ^Tix^co 2 &tc7 * h = y * ^fg.jfStgg 
[ff^JjlO] I»*JS1~9©2»:7C7^ 

[|f*«ii] £#AI&£«ifc^U -©.S^APSa 5 
nTV^tl*^l O^fcte 1 1 ©7;*- h = y 
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[0 0 0 1] 

LTffl^fejfti:?* h=-y**SA, ^{w2^7E© 
[0 0 0 2] 

[0 0 0 3] «*£ai§«ffl©3te#(S»Aa*«Wu 3tT 

&©* * O^id J: 5 5 SHE©** 

#ft£*vCffi7j£*i,2> <«*tf**tiiflr££tep 74 6 
-749 (1999)), 7r-l'^-^l'-7^y^l 

■ett, »jajr*©flr»©*7r-f^T-^W'— 1 

^7y^Klt$-ti:5.r iridic KBy7**- h4>b* 
[0 0 0 4] L*>U *£*©TW ^(8089*^3!© 

[0 0 0 5] ZZ.X\ 7* h = y^fe**fflV^-C«/J^® 
©Tt^ftSiSr^i" 5 1 v * 5 # a. t> # < $ tit v> 
3„ Applied Physics Letters, Vol. 75, P3739-3 

741 (1999) (t£?t5ftfl? 1 ) , Physical Review Letters, V 
ol.80,P960-963(1998) (t¥&&^2) ^fc:IE4&£*bTV^ 
<5 0 

[0 0 0 6] 7* h-yy&i&itt, ^©rtgB}rMl»W 

[0 0 0 7] 7*Y-y?&&&ft<>mW:t£%fm^7* 
h~-y?;<>'h'*rvy7'(Dft&frh%o 3*5c»JWSr* 

-Cfi, ±T©7?f6]lCl5Pf LT7fe©eae;J 5 SC^tVS^^ 
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[0 0 0 8] S£?lEftfl?l teft. Z%K%7*V 
i t \z X V % jH/hffl*»iE«ir»J*t?# 5 £ h £ 

2KB:, 4Mm*nWt6*m^1tfMa*>mVitt!k# 
[0 0 10] 2^5r7* h-y^^©ffl*T*^»*jt 

%ZLbfrX*£Z> (tftX-Ff, Physical Review Letters, Vo 
1.77,p3787-3790(1996), toXU (&5fcSWI?2) ) . 
[00 1 lj $£*ftfl?2fi, Kffi^ftt^fe^5P3ttSr 

[0012] U*»U^* s fe, HKKDy^-f *T?tei«££r 
[0 0 13] K«JrWBtnttfl.S:»>St5» 

[ooi4] rcoj; 

[00 15] iS^o— =^^3*5E*S*KJ:5^ — 

# (0iRf£Applied Physics Letters, Vol74, P1212-1214 
(1999), 0 plus E,12lf, pl560-1565(1999)) , * 

[0 0 16] 7* hsy^KMHHfclS^b, 




4 

[0 0 1 7] 
[0 0 1 8] 

(1) ffiftJ:Dffi»r**iBv^»*»e>^J**H-Ci/^5 
»«JlwE?iJL-ca#T^5ftTS:^b7t2?k7c7* h = 

(2) WE* taU/*AP»4» 

te^-rs*-^©^ • ±ib 

(1) (02?fe5£7* h = y^*S63HSK. 

S3t • S-tK (1) C0 2^7c7d-h 

= y^JS*i*»I&. ■ ■ • • ■ 

30 (4) MfE{&ffiW*4^fC©B2?'J#, *7 7*.Cj&&Lfc 

(1) ~ (3) ©l-'-fix* 1 © 2 2fc7c7* b ^s/^^ft* 

(5) mt&i&mmmm«(DmuK =A*^-Byy-cfc 

5±IS (1) ~ (4) cDV^-fH*>© 2^557^- h^s/^ 

(6) ffift&VtXf&ft. ^7^BCtLt±T*»» 
(0^Sr^-f-5±ffi (1) ~ (5) ©v^i"ii*»0 2*5E 

40 (7) «ME^7 7**i-»Offl»rSp36 s , 2. 0£t±tf*>5 
±iE (1) ~ (6) cD^-fH*^ 2 * b 

(8) Hul5^7 7*tt^fix In, Ga, A 1 , Sb, 
As, Ge, Si, P, N, toXVOM^Ttlfal 

fc^iJifS (7) «D2^7E7* h=-s/^^H%3JiS8S. 

(9) tufESST*<0{g:l^K(i^«,T*fc?.±ie (1) 
~ (8) cr>^-r^cD2^5t;7^ h~-y?&£ , Bm$i& 

(10) JLE (1) ~ (9) ©2ik%7t h = 
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(11) j&KAPfeSrlg&WU z\V>M.#iW&&1&.to/ 
»»i"5JaaS**-t*b-Pix*4oT^5±IE (10) co 

(12) jjMWcttiEWK^r-f^— *E«**t"CV^ 
5±fS (1 0) £fcf4 (1 1) CD7* h = s/^^SSc* 

(13) HUlE^^PSift^. 7t«^^iltgSrW-r^ 
*i*fl*T-i9SE«£*t-C^3±IE (10) *fctt (1 
1) ©7* h = y**gfiafc«#S«B. 

[0 0 191 

y^fe*fllJfi4r*"L, ^7* h = y*tt*©ffllJlllWe 

^Swiiffle*)E?iJSra-r / >^< 1 1> l oWjjMfcWARSS: 
U fc5^f4^a>fe<D#5£c9jfcft£>3fc • fH&St&ttS 
[0 0 2 0] *»Mlc*sits*jKlS*iJ:a«^|sfett, * 

tm%e.x$>%„ 

[0 0 2 1] c:cd4 ^coA^t-J: (J^$Hfc 

$ntv^^7^t, rco^97"M!|sf < J:t) t>SSr^co{g; 
l^jrS:«JBWlwEyUb"CJffl»f*»*S:JKj*L'fc2*5c 

[0022] ut. *mw<Dmi&<otemt:EimK&'2x 
mm-tZo mi\z*&m<o$[si<Dmmb lt, 2^7 
* b-vtm&xyy'mm&Kwmvxj&x.m&WLV. 

[0 0 2 3] «D»tC7d- b xxfm&i&te 
PL-CfHKE-f-^o #»9JfcJB^fc7;*- h=s^iS*tt % 
2^5cC0ffiJfT^JHffl^^jf-4 yftftjJfalzsO- K=¥-V y 
7"$rfl-r-5 2^7c7d- h-vt&£kXh>9 , &&&& 
f4, 09*.fiia 1 K:*H-4 5 te* 7 7*«-# 1 ltcnttM 
6 Sr=^t&^{wE?iJLfct>coT*fc5o 

[0 0 2 4] Attft • 13 (11., 12, • • 1 i 
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[0025] m 1 ic^-TJ: b =***HMKfc 

7* h = y**6ftfc»:|K©*lfcl 2*s*A**b«-i»w 
fc5» 1 2 «Hctt*tt*-K###U * 

[0 0 2 6] 7*h-^^^7^«i|oWi:LT 

\<^ttmmt. V < , *HJS«ajT*f4 I n G a 
A s P^77'Srffl^tV > 5i\ ftfll-tGaAsfeSt^tt 
10 In, G a , A 1 , Sb, As, Ge, Si, P , N, 
*340 J 0C0^-fH^ia*fc»42ay.±Sr'^tftt-^-, *=' 

4t*s im<owmm. m\cmm*mmr&, zbia* 

[0 0 2 7] 777*t LTfflV^tr^©jSSf*f4M5BO 

9, 2. 0tl±d5$F^b<, 3. 0«±T*fctul4J; 0» 

[00 2 8] ±|E^Jt?f4, fiRJ^OT 3 \Z7jk-T 4 5 

20 tajx-tfUMfd^-ri 7* h = y*/<>' K3f* s>7* 
*s#S-r?> 4 5 t-RttTL 1 6 £IE?j|&^- 1 6 b «Jc:E?iJ 
U 2Sr^AUfc7* h = y*Jft*«rJB^ 

-SwttT-t-Sc B3, 414, 7* h--yy-m& 

5r«J*-T 5 * 7 zf<D-n¥Mmxib 2>o 
[0 0 2 9] ^tc, 3t • «8«»9mb/#APlco^ 
TlftPJ-r^c Bt)3Sco4 5(C % - ma&l4 2^5c7d- h 

z\bitxZ&o rttlci^j-LT, glilc^bfcJ: m- 

7 7*f^T?fc 5 w i: ^eB-TS Q Ea^co/h $ /«c±T*-|S] 
— 3t • 1 5 tfs#c#t£*v5o 

[0 0 3 0] *fc, jSAR&St, SftWW^ofl*^^^ 
^co&ftro^«^i-5 4?^ft-t-?>rt^4oT, 3t 

• m^j£® 1 5tilL-/^APcD^.^f 5 -r#^ScD7t • m 
(li ) SrSc 9 ffi-r^S, ^tt««» 

9, iErt*jfi3t •m»«sriBitt*ian-*< -t*ST?*, 

[0031] m&mt*yzm<Dmm*m , g.m%:i-z z t 
(c4t>, urns mt)i-zftfe&m<Dft-mM&<D%i&* 

so [ 0 0 3 2 ] Sfc, El 1 ©Jgt»fc*J^TJ4«?lC^Pfefc± 
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i#-C#*. ft*. 0 5, 6&M.!KfolRft<D— M&iffiW 
X' *>3. 

[0 0 3 3] 02 tCfi; *&W<Dm 2 om&J&ffi t L 
T, K**fcl&fciH*LT2o©jG&Pfe2 1, 2 2^ 

1 , A.2 , --A-i , A-j ••) ©?n : * I P©2ifcR: (A i, 

A. j ) fcUtfrt-*:: 5. ttff, mjj£*i1z$L 
#3S1S«-Ctt 2 * ^/KDifcftSMfeB t LT ^ 5 a* . 

[0 0 3 4] 0 7te#38W©^3©Hifc©JI2!8-Cfc5, 

2~3 4\zx<offim&fr. muxfa^tiitiZhZo 

[0 0 3 5] ^<D% • «»»5:j£Xtt±lceil$n"C^ 
5# • fl»S77-f^-3 5~3 7 m#t 
LtS^5. w©i£\ ?fc -majS^T-Y^— f4, 7* 
h - y ^feftfltJtSrSL $ ft ^S*©MI5KS:*5V 

[0036] *>5vM40 8(^-rj:5ic, %nM.wm& 

&I&4 2~4 4*>e>ffiS*r6U-m^Lfc)t • «B£$E£r®ft 

■c/h* ft iBWrt r <b 

[oo3 7] wtk, &%W(onMBm<r>y * v-vt 

[0 0 3 8] 5fc1\ 0 9 JC^-ri 5 fc, flfctf I n PS 
K5 l±l^j/7r-SiUI nP!5 2t, Biff 
7 LT#;£ L<liInGaAsPl534 

feftfifcftS**. 3&alJ&«f4, ff*L<ttMOCVDfe 
<9 , »*.U<f45 9 0-6 5 0*C-etT5. 

[0 0 3 9] g^r, 0 l oic^-TJ; 5fc=£*&^#© 

n ?L*s «t u\& r& * - 5 ft , n.+faffi 

Il©7* h l/v 5 ^. h 5 4 fc^ffi U El 1 \zfji-r£ o 

d- h = e»3t ■ W&i&b LT/f 

^«cO)^ft^fflli£Ufc»^-^i>0. 5,zm£*TfI*£ 
&ft \z /Jn $ ^ fc «> , r r t- ttmT-^ £ J: 5 JSIS £ fr o X 




[0 0 4 0] fcte. 01 2lc*vf-J; 
^iLTRIE (Reactive Ion Etching) \z£<Q I n G 
aAsP^yT'lcRttat^e^tS. R I Etc 
»4, #J*_l4H2 tCH 4 £ffl^5„ 

[004 1] 01 3IC/TtJ:?lC^ hfifc* 

^77"±TSrta5r*O^IItt5fcif) > 014 
fC*i-J;5J-I nGaAs P^7^*r^ >7 H^frt" 

10 [0042] ±.&mx*tei*m&imx97ttftk ltu 

GaAsPSriV^, S i t>®#r*#SK , t-tc-r-f 

[0043] 0 1 5 {c^i- x 5 s o i mmzm 

M1rZ>o soiStgtii^i^^siStSeiit 
S i 0 2 Ji 6 2 Srtf- Sii63 $HT 

^5fflS^*)5. *7t, ^tb{C^^L-CS iS«±tcS i 
0 2 iiS iJfar^ftS*fc*«Srfflt x 5wi:t>T«B-x? 

20 $>5„ 01 6^-r«t5«-so i s^6 i 
%mmm<oy* b 6 4Sr^*u 0i7td^-r 

[004 4] Sc^T, 0 1 5 l-U-v 1 ^. K 6 4 

^7^iLTR IEK±9Sil6 3{iRS?Li:^R& 
Sr^-f-So R I E(-f4SF 6 ^Srffl^S. ^^T% 
0 1 9{r^i"J; ^t-i/v 5 ^ hSr^*bfc^, @2 0l:S 

30 [004 5] 

T, 5t«^Sr 140. 2 9 a , ^v^OW-^ t (40. 6 
a , h Ufc, 

[00 4 6] MK>cK«sJ:cf^n«rRlt 

^W^S^ffi (Finite Difference 
Time Domain:FDTD) »C «t (J ^WSrff l\ ^TtC^-f-^* 

co 5 *»B*|IBfc»#i-5lil<E*ea:S:K««< *feT*fe 

[0047] **«jft«EW«p-e»±^^^'?*/i'*S«;f± 

[0 0 4 8] 
[ftl] 
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[o 0 5 4] ttXftfc* l JS»#P3a?L«rB*i^fcilj»* 
&BltwOV>XlE-f-o S*Hfc:HS»f * 5 0. 2 7-0. 2 
8 [c/a] <D«6BK*5i^-C, 3t • «8Stf4*jfeK t t , «r 

lt«-cl±e«R« • mB£fl£©i£«£ l . 5 5 Mm iRS 

U 0. 27-0. 28 [c/a] 5 f = 

0. 275 [c/a] Sri. 5 5(im i Lt, aSrO. 
2 7 5 X1. 5 5 urn 0. 4 2 6 2 5 (ii i 

[0055] B 2 2 In, *ttK£Mfe UTRW" fcjfi&lfe 
*»feBSK*H«lK:ac4t$nS3t ■ ma«©Jli&i£$:i:8ilt© 
AMR**-*-. ^*5, ^ttf±-oonttaoiNISr«*. 
-CRttT***), -?;©¥SfiO. 5 6 t Lfc 0 0d>b, & 
1&ikffl&&. f = 0 . 273 [c/a] ©ft • «BSi&;& 5 ± 

^50 0-efc^o 
10 0 5 6] 02 3K, 0 2t*Lfeflil, i-/«Ct>*>H 

6a*5«tO ? 0. 5 8 a©Rttft£ Lfc. -t*b j e*lJSi£& 
tfSf = 0. 2 7 2 9 [c/a] *5<fctM = 0. 2 7 6 9 

[c/a] ©ft- «!E8&ttl#£*i3::&tf9MBSfe 
5c *»OQtl4V^ht*SJ:t5 0 01?*»5. 

[00 5 7] m5)<0»6, 2*5g7j*- h=y*IS 

riS5t^£;h.;fcc 
[00 5 8] 

sK^rfaKft • mm&zAmti-tz z t &-°imx~h <o •, 

/hSl* • «BtftEIl6o*3l*r^riBi:i"*t>0"e*>*. 
[Bffi©fl!l*fctt9!] 

[01] *Wfr<0-%WmrthZ> 1 oro,^PfeSrWi- 
[02 ] #3gW©— USS^IIB-CfcS 2oCD^R&* : ti" 

0-e*>5 o 

[03] 01 ©2&ft:7;i- b — y 7 ^slK8c8&© 

H£&T-©^£^L7t«ll&¥ffi0T-fc3. 
[04] 2^5E7* h=s/^iefi^9^*jS*B«?3E** 



(8) 




/4 

[05] j{Wctt©te©»ttS:*i— WI9rffiBa-e*>5. 
[06] ,iiS4c»©te©J»*S:*i— »WBBH-e*>S. 
[0 7 ] *^BJ©ffitb73S&ft^jS^©^fl8Sr^"t"Ml"S 

£f&0-efc5o 

[0 8] *38W©aSW*S**^«t#©»<6Sr*-tiW& 
[09] &&W<D2?k7t.7* b-yf&ikl nGa As 

p * =7 ■/m&^mmT.m^Tjk Lfciiit*jb5. 

[010] &&&<D2ft.7c7* V~-y*&& I nG a A 

[011] *^^©2^5c7^- h = nGa A 

s P^7^3StSK©Sijtxe4r*Lfc»fffi0-efc5. 
[01 2] *^BJ(D2i*7E7^ h = s/^Sl nGa A 

[013] #3§!8©2<<fcft:7;i- b^-y^fa I nG a A 

[014] *«M©2^5c7* h = I nG a A 

s P^7^*jS^©MitXSS:*Lfc»Tffi0-Cfo5 < , 

[015] *^BJ©2^7C7* h-y^^fal nGa A 
20 s P^9^*jKI8©ll3SxeSr*L7t:»rffiB|-C*>5. 

[016] *3SW©2&5E:7;*- hsyj'Ml nGa A 
s p;*7:7*fcl&©*3tXS$r*Lfcl»flDBIT*>a. 

[01 7] *^^©2^tc7* h^y^^I nGa A 
s P^7^&«S©S^5txaSr^UfcWfffi0T*fo?> o 

[018] *H5^©2^5c7* h=. S'^igft I nG a A 
s P^^^aiftlSWJSatxeSr^UTtWrffiBI-Cfci. 

[019] #3PJl©2&ft7;i- h = y^SSl nGa A 
s P^9^*»»©»3ftXSSr*bfc»rffiH-e*)46 

[0 2 0] ^^m<D2A7^7* h = nGa A 

30 s P^5^*StK©M5tX@Sr^Lfc»fffi0t > *>-5o 

[02 1] #3893 5 2^tc7* h = ;/*S£ift©;*:£ 

[02 2] 01©2^5c7* h = y^fe^V^*S8S 

[023] 02©2^5c7d- 
l-P3f LTRttfc 2 otD^R&d^II^lSlCJSW £*u 
5ft • «««©JSIjft»i:»A©B«Sa:*bfc^97-C*) 

40 w#<DVLm] 
1 1 

1 2 

1 3 Attft (.mmm 

1 4 ,&^Rh 

1 5 tij^ft (tttt&) 

1 6 R*£?L 
1 6 a 

1 6 b jE^&T- 

2 1 ^Pfe 
so 2 2 .^Pd 
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